Subcellular distribution of azithromycin and clarithromycin in rat alveolar macrophages (NR8383) in vitro.
Azithromycin (AZM), a 15-membered ring macrolide antimicrobial agent, has an antibacterial spectrum that includes intracellular parasitic pathogens that survive or intracellularly multiply in alveolar macrophages (AMs). The subcellular distribution of AZM in AMs was evaluated in vitro in comparison with clarithromycin (CAM). AZM and CAM (50 µM) were applied to the NR8383 cells, used as an in vitro model of AMs, followed by incubation at 37°C or 4°C. The total amount of AZM in cells and subcellular distribution (cell fractionation) was determined after incubation. High level of AZM accumulation was observed in the NR8383 cells at 37°C, and the equilibrium intracellular to extracellular concentration ratio (I/E ratio) was approximately 680, which was remarkably higher than that of CAM (equilibrium I/E ratio=28). The intracellular accumulation of AZM and CAM was temperature dependent. In addition, AZM distributed to the granules fraction including organelles and soluble fraction including cytosol in the NR8383 cells, whereas CAM mainly distributed in soluble fraction. The amount of AZM in the granules fraction was markedly reduced in the presence of ammonium chloride for increase in intracellular pH. These results indicate that AZM is distributed in acidic compartment in AMs. This study suggests that high AZM accumulation in the NR8383 cells is due to the trapping and/or binding in acidic organelles, such as lysosomes.